A number of different nondiagnostic inclusion bodies may be found in the granulomas of sarcoidosis, Schaumann, asteroid and residual bodies (see above).
Schaumann bodies (Fig 3) , consist of two components (Jones Williams 1960) : conchoidal body; crystalline material. Conchoidal bodies are made up of aggregated, blackberry-like, spheres consisting of admixed protein, calcium and often iron. They may be up to 120 , in diameter. The crystalline material consists of spicules and plates of birefringent crystals about 1-5 , in size which may be calcite (calcium carbonate). They are thought to arise in epithelioid cells as single crystals and, when aggregated together, form a nidus for the formation of conchoidal bodies, and then constitute the complete Schaumann body. These bodies are of uncertain significance but are not diagnostic of sarcoidosis as identical structures are found in the granulomas of tuberculosis, beryllium disease and Crohn's disease (Jones Williams 1960 . They show a different incidence in these conditions: sarcoidosis 88 %, chronic beryllium disease 62%, tuberculosis 6%, Crohn's disease 10%. Their presence and frequency is not related to serum calcium or proteins. They tend to be most frequent in association with older lesions. I cannot confirm nor do I accept that they develop around tubercle bacilli or other organisms, as suggested by Okudaira et al. (1961) . Their possible relationship to residual bodies is the subject of further research.
Asteroid bodies are also found in epithelioid and giant cells, but are much less frequent than Schaumann bodies. They consist of star or anemone shaped bodies with a central core and are thought to be phospholipids (Hirsch 1935) .
Ageing granulomas are characterized by replacement of the cells with proliferating fine strands of reticulin. This is followed by collagen which converts the individual granuloma to a small rounded scar. The collagen frequently shows hyaline degeneration and looses its fibrillary structure. This may be mistaken for necrosis but is distinguished particularly from caseation by the persistence of intact reticulin fibres. Adjacent fibrosing granulomas fuse together and produce the macroscopic nodular lesions. However, the fibrosis does not appear to involve lung tissue which was previously free of granulomas. This accounts for the final patchy nature of the gross fibrosis.
In conclusion the pathology of sarcoidosis both gross and microscopic is not specific. The syndrome is a clinicopathological entity of unknown cause. Due to the multiplicity of agents which can produce a sarcoid granuloma, it is obviously important to exclude these as far as possible before making a definitive diagnosis. The finding of numerous residual bodies favours the view that the cells are reacting to, and phagocytosing, extracellular material. At the moment there is no proof that this is exogenous but it is tempting to postulate that, as tuberculosis and beryllium (Jones Williams 1958) cause an identical cellular response, then the unknown sarcoid causative agent or agents are also from outside the body. There is no microscopic or indeed bacteriological evidence to incriminate the tubercle bacillus. The common lesions in sarcoidosis are hilar gland enlargement and pulmonary infiltration. Since sarcoidosis is often symptomless the diagnosis is frequently first considered following routine chest radiography. Amongst the other manifestations of this disorder which indicate the need for a chest radiograph are erythema nodosum, uveoparotitis, skin nodules and unexplained painful joints.
The intrathoracic lesions of sarcoid are: (1) Hilar enlargement. (2) Pulmonary nodulation.
(3) Pulmonary fibrosis. (4) Cardiac changes. Only the first three present specific radiographic appearances.
Glandular Enlargement
Glandular enlargement within the thorax is the commonest manifestation of sarcoidosis. In most patients there is an obvious and marked enlargement of the hilar groups on both sides although this is not necessarily symmetrical. The glands Section ofRadiology remain discrete and well defined. Extensive involvement of the paratracheal groups is less cornmon (Fig 1) and appreciable enlargement of the carinal glands is even more infrequent. As Kerley (1942) points out, this pattern of gland involvement is the converse of what happens in Hodgkin's disease and the reticulosis, in which marked enlargement of the hilar groups tends to l.. be a late feature. In many cases the glands remain enlarged for six to twelve months before slowly diminishing in size and disappearing with little trace. Calcification does occasionally occur (Scadding 1961) and this is usually in the peni-....... phery of the gland (Fig 2) . In some the glands cease to be discrete and changes in the perihilar tissues lead to loss of detail in the surrounding .. ..
.... Occasionally gland enlargement causes obstructive emphysema of a segment or lobe ( Fig  3) . Differential diagnosis from the X-ray appearances alone can be impossible. In the age groups concerned the major problem lies in separating v sarcoidosis from lymphadenoma and other reticulosis, and here the pattern of gland enlargement may be some guide. Massive bilateral gland enlargement is unusual in tuberculosis, but shortlived hilar adenopathy may occur in glandular fever and in other infections.
Pulmonary Infiltration
The pulmonary infiltrates in sarcoidosis may vary in size from the true submiliary nodule to rounded opacities 5 mm or more in diameter. The small miliary nodule is usually sharply defined (Fig 4) but the larger opacities are more coarse and fluffy. of lung pattern and deformity of hila early and later stages the nodules tend to be peripheral and are more marked in the upper twothirds of the lung, but generally the nodules are scattered widely throughout both lungs. In the long-standing case the nodules may coalesce, producing almost a pneumonic appearance and in some patients small areas ofatelectasis are present. Rarely larger rounded or irregular lesions are found, similar in appearance to secondary deposits or Caplan's nodules (Fig 3) .
The lesions in sarcoidosis may resolve completely or they can progress over a number of years. This progress may be halted by corticosteroids. The differential diagnosis depends on the stage of the lesion and amongst the things to be considered are the dust diseases, secondary deposits and tuberculosis.
Pulmonary Fibrosis
Although resolution of the pulmonary nodulation may be complete there is usually some fibrosis produced and this can be a marked feature. In the long-standing cases the fibrosis is of two types. Coarse linear scarring occurs causing distortion of the lung structure and deformity of the hila ( Fig  5) . Cystic spaces and bulle are formed and the condition may closely mimic tuberculosis. Cavitation has been reported in sarcoidosis (Ustvedt 1948 , Scadding & Lennox 1950 . The scarring in the lung is patchy and irregular in distribution and areas of emphysema may develop. In other patients the fibrosis is more closely confined to the area of the lesions and the appearances may be indistinguishable from the progressive massive fibrosis of pneumoconiosis ( Fig 6) . The fine reticular type of fibrosis seen in the collagen disease does not occur and involvement of the pleura is rare (Brun et al. 1961) . Fibrotic scarring in the lung can lead to pulmonary hypertensionthis is evidenced by enlargement of the pulmonary arteries.
Hypercalcuria is a feature of sarcoidosis and leads to deposits of calcium in the soft tissues of the finger tips (calcinosis circumscripta), and also to nephrocalcinosis. Involvement of the kidney, either by nephrocalcinosis or by sarcoid deposits, may lead to secondary hypertension and cause enlargement of the left ventricle. Cardiomegaly may also be due to involvement of the myocardium by sarcoid infiltrates and involvement of the conducting tissue may cause heart block.
Dr L S Carstairs (Royal Northern Hospital, London)
Macroradiography of the Lungs in Sarcoidosis
Sarcoid lesions in lung provide an opportunity of studying changing patterns of abnormality in radiographs of a group of patients. They present problems of interpretation because the amount of pathological material on which to correlate histological and tadiological appearances is scanty.
Macroradiography of the lungs is not new but it is not in general use in this country. The purpose of the procedure is to obtain an enlarged picture of the part being X-rayed. This is done by increasing the distance between the patient and the X-ray film. The blurring of the, shadows which this would normally produce is overcome by using an X-ray tube with a very small 'focal spot' of 03 mm. Routinely the right lung was radiographed (Fig 1) .
During a recent clinical trial at the Royal Northern Hospital it had been realized that the radiological estimation of changes in the lungs during treatment was, in some cases, a problem. Although macroradiography of the lungs had been performed intermittently for three years it had not been possible to reach a conclusion regarding its value. It was decided that, if practicable and acceptable, it would be performed on all patients attending sarcoid clinics in the hospital for a period of four months. 
